4) The system should have the ability to build datasets using census and vital statistics variables and be easily expandable in terms of adding more variables and incorporating new datasets.
5) The basic building block should be the census tract and/or the zip code and the system should allow easy aggregation of these units into larger geographic areas.
The rationale behind each of these requirements will now be briefly discussed.
Interactive system
Beginning in the early 1980's there has been a transfer of Maternal and Child Health (MCH) authority and activities from the federal to the local level [5] . While this has the advantage of enabling local needs assessment and program development, the trade off has been a decrease in the level of federal funds that could be brought to bear on MCH problems. An important goal of IPODM is to provide local health planners and practitioners with a tool that will facilitate and optimize their work. The use of an interactive format makes it possible for managers with little/ or no mainframe computer experience to generate, manipulate, and display large amounts of complex data that is specific to their needs. An interactive system eliminates the typical data acquisition loop: manager describes analytic problem to computer data analyst, manager waits in line with other projects for job to be completed, manager schedules a meeting to review output with data specialist, manager revises problem to explore an interesting finding and/or clarify something from the original job specification, manager waits in line with other projects for revised/extended job to be completed, etc. By eliminating the traditional "out of house" data analysis loop IPODM's interactive format greatly facilitates decision making at the local level.
A system based on standard elements
There may be something to be said for exotic, one off systems that are custom tailored. Unfortunately these systems are often custom tailored to the requirements and interests of the architects rather than the end user. Furthermore exotic systems can be difficult to maintain when "start up funds", and the system's creators are no longer available. IPODM was designed for an IBM-CMS [9] environment. We use REXX [2] for the interactive command structures and SAS [6] for building and manipulating data bases. These decisions were based on the availability and popularity of IBM mainframes and SAS at the local, state, and federal levels, the reliability of these components, and the large pool of personnel who are able to work with (i. e. initialize, trouble shoot, maintain) this type of system. The use of standard elements optimizes productivity by minimizing maintenance and operational costs, and allows the system to be suitable for installation in a variety of operating sites.
Modem access
An important advance in computer technology has been the ability of a stand free terminal to communicate with a remote mainframe computer via ordinary telephone lines. The "modem" (modulator/demodulator) is a device that makes this communication possible and allows data and commands to be input and results output over great distances.
The IPODM system was designed to be accessed by terminal and parallel printer via modem. At the completion of any analysis results can be seen on the terminal screen and outputed on a parallel printer, bringing all of IPODM's capabilities directly into the health manager's office. Although not every office has a terminal, printer, modem set up; we are rapidly approaching the point where most local health managers have office based microcomputing capability. To take advantage of this, IPODM supports communications between the mainframe system and MS DOS [7] microcomputers. Using the Personal Computer (P. C.) as a dumb terminal one can create an IPODM database on the remote mainframe and then receive or "down load" this database on the local microcomputer. Customized reports, and special graphics presentations can then be prepared on the local microcomputer.
Expandability
The scope of health management decisions that can be supported by an information system is defined by the scope of the data maintained by the system. In order to be efficient one must limit the number of variables to those that have a dem-onstrated utility or a high probability of being useful. However, the value of any particular variable is dynamic and depends upon the relationships between the variable and certain aspects of health. Over time science discovers new relationships between sociodemographic, environmental, biologic factors, and health. Over time the structures of populations and health delivery systems also evolve making it impossible to preselect all of the variables that would be needed over a five to ten year health planning/management cycle. An effective information system must be designed to easily incorporate new variables and new databases. IPODM is conceived as a health information system with sociodemographic and perinatal data bases in place. The future addition of SAS databases on other aspects of health such as provider location, facility utilization, environment hazard levels, for example, has been anticipated in the system's design.
Small area analytic capability
Large area "summary" statistics such as the neonatal mortality rate for the United States give broad overviews with respect to national and regional issues but often fail to reflect the needs of specific populations living in defined geographic areas. When the summary statistic is "bad" there is little doubt that a significant problem exists. Unfortunately, when the statistic is "good" there may still be areas with significant gaps in health outcome. Even at a smaller geographical level there are many examples of counties whose statistics are not "bad" enough to qualify for state supported programmatic assistance yet have large populations in need of these specialized programs. A pragmatic rationale for decentralization of needs assessment and program development is based on the epidemiologic reality that the United States in the 1980's resembles a patchwork quilt more than a melting pot. Analysis by small area is important because health needs and programs have specific geographic distributions and catchments. The task of the health manager is to identify and match the distribution of need with the distribution of services. IPODM uses the zip code and the census tract as basic analytic building blocks. The system allows data to be obtained for every tract (or zip), for specific groupings of tracts (zips), and for all tracts (zips) combined. The ability to view various areas with respect to sociodemographic composition and perinatal status and to easily combine these areas into groupings representing for example neighborhoods, catchments for visiting nursing teams, health service areas, perinatal regions, and municipal jurisdictions, is an important feature of IPODM. In a sense IPODM is a tool for community diagnosis. In some cases the diagnosis results in the development of medical programs for specifically targeted populations, in other cases the diagnosis (that is the detailed inspection of health outcome data by small area) prompts further epidemiologic investigation to determine why specific health outcomes are so adverse in specific locations.
The IPODM system
The IPODM system was designed for a mainframe computer and an IBM-CMS [9] environment. Functionally, the system has three major components. The first consists of a library of SAS programs and macro instruction sets that create system databases (in SAS) from the 1980 United States census summary type file l (STF1), from the 1980 Unites States census summary tape file 3 (STF3), and from the 1982 and 1984 all California linked birth death tape (LBD). In order to merge census tract based vital statistics data with zip code based linked birth data (LBD) IPODM developed a file of zip code census tract correspondences [3] . This file was developed by identifying the census tract composition of each zip code in California's tracted counties and allowed us to build STF1 and STF3 census tract veriables up to the zip code geographic level.
As shown in figure 1 , five SAS databases are created at the zip code and five SAS databases are created at the census tract level. Documentation is provided that enables one to read and then incorporate new variables from STF1 and STF3 or linked birth death tape into the existing SAS databases and also to incorporate entirely novel databases such as hospital discharge diagnosis into the system.
In order to compare key variables at either the census tract or zip code level IPODM also has "standard" programs that determine a variable's sextile cut points based on the entire California database. The databases containing these cut points is called a format library as the cut points are used to create the shading intervals (formats) when a variable is mapped. The programs to accomplish this are written in CMS REXX [2] , a standard command interpreter only available with CMS. These REXX programs create an interactive protocol that allows a user with little or no computer experience to rapidly build user data bases and to perform basic analysis such as descriptive statistics, correlations, and multiple regression. In addition to these procedures one can also enter interactive SAS from IPODM and the more experienced user can perform a variety of sophisticated procedures such as factor and cluster analysis. By following a series of interactive prompts the user dataset can be readily displayed as a sorted table, graphed as a plot, or mapped* (figure 3).
IPODM's interactive format greatly facilitates building user datasets and performing analysis. In order to build a dataset listing every zip code in a county, requires answering a series of seventeen questions. At any point in this process one can access help screens for further assistance. Table I is a facsimile of the first eleven questions in order to illustrate our approach. Question numbers and " " surrounding the user's response have been added to the facsimile for the sake of clarity.
The third component of the system allows one to modify old user data sets in order to create new user datasets. The new dataset may include only a subset of the variables that were included in the original set. The new dataset may also be trimmed limiting observations to include only those zip codes or census tracts that exceed a certain value of any variable in the database. For example a dataset characterizing areas with high levels of low birthweight could be trimmed so as to include only those zip codes with a percentage of low birthweight in excess of 7.5%. The new dataset may also aggregate the individual areas of the old dataset [zips or census tracts] into larger geographic units. 
Aggregation
The basic geographic unit for the IPODM system is the census tract (or the zip code). A regular dataset consists solely of these basic units and provides important information for health planning purposes. Figure 3 for example is a map derived from a regular dataset. Of even greater importance to health planners is the ability to determine the sociodemographic composition, health need, and pregnancy outcome in defined geographic areas. For example a community based or perinatal system based health planner may want to profile data for all of East, West, and Central county in order to decide where to establish a prenatal clinic for high risk patients, may want data on teen pregnancy for every school district in the county (in order to select the school district that could most benefit from establishing a teen family life program), may want data on the number of Hispanic births in each visiting nurse catchment area (in order to more effectively deploy Spanish-speaking visiting nurses), etc. IPODM allows one to easily build aggregated user datasets by specifying the variables of interest, the number of aggregates to be formed, and the "code numbers" of the zip codes of census tracts that make up each aggregate. Using the IPODM utility "areas" one can easily define and store geographic specifications (for example, the zip codes that make up "East, West, and Central county") as area definitions.
The data in table II was taken directly from an aggregated IPODM dataset in order to illustrate IPODM's small area analysis capability. In this example a target area consisting of nine contiguous zip codes has been proposed as a site for an improved pregnancy outcome project. The proposal was based on the clinical impression of a high degree of poverty and poor pregnancy outcome in the target area. The purpose of the analysis was to provide a quantitative estimate of this clinical impression by comparing poverty and pregnancy outcome in the target area and the remainder of the county. From table II we see that the proposed target area has a large minority population, a median family income that is half that of the rest of the county and poverty indicators that are at least two and a half times greater than the remainder of the county. With respect to perinatal indicators there are twice as many births to young teens, to mothers with parity greater than 6, and to mothers with only third trimester or no prenatal care. The percent low birth weight, neonatal mortality, and perinatal mortality rates are dramatically higher in the proposed target area. Once defined, the "profile" can be used to rapidly create user datasets without having to type in the names of all the variables. This utility is especially helpful for comparing the service areas of several project sites.
Comment
The purpose of this paper is to describe the improved pregnancy outcome data management (IPODM) system developed at the University of California Berkeley for the State of California's Maternal and Child Health Branch. IPODM is a tool to facilitate health management at the local level. It is the ease with which complex data analysis projects can be rapidly performed by a health planner with minimal mainframe computer experience that gives IPODM its power as a health planning and evaluation tool. As funds to improve perinatal welfare become increasingly more limited, the need for information on which to assess the adequacy of population based pregnancy outcome and on which to base program development and allocation decisions emerges as an important priority. Such decisions are best made by those managers, planners, and practitioners who possess local knowledge. Unfortunately, the technical training, database access, and powerful computing systems which can so greatly support these decisions are usually not available locally. IPODM was designed to overcome these limitations and meet the requirements of local in-house perinatal health management. It is a unique example of an interactive small area decision support system with sociodemographic and perinatal databases in place which is accessible by telephone from on-site locations. While primarily designed to facilitate health planning and evaluation at the local level, the system can also provide the central health planner with a quantitative description of the perinatal need and pregnancy outcome in specific local areas -information that can be used to enhance the central review of local programmatic requests.
Abstract
The decentralization of health management requires that appropriate tools be developed for decision support at the local level. 
Mots-cles:
Amelioration du devenir perinatal, analyse de petites zones, analyse informatisee, code Zip, estimation des besoins, fiche de recensement, prise en charge de sante.
